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FOREWORD 
I n  h igh ly  i n d u s t r i a l i z e d  c o u n t r i e s  popu la t ion  growth i s  
s t r o n g l y  a s s o c i a t e d  wi th  swings i n  f e r t i l i t y ,  which c r e a t e  imbal- 
ances i n  t h e  age composit ion of  t h e  popula t ion  and i n c r e a s e  
t e n s i o n s  i n  e d u c a t i o n a l  and s o c i a l  s e c u r i t y  systems.  The ana- 
l y s i s  of f e r t i l i t y  behavior ,  t h e r e f o r e ,  i s  an i n t e g r a l  element 
i n  t h e  planning of such programs. 
I t  has  been recognized t h a t  f e r t i l i t y  behavior  depends on 
t h e  l a b o r  supply of women and t h a t  t h e  two should be analyzed 
s imul taneously .  Increased  female l a b o r  f o r c e  p a r t i c i p a t i o n ,  
e s p e c i a l l y  of marr ied women, has  been accompanied by a  reduc- 
t i o n  i n  f e r t i l i t y  t o  below replacement l e v e l s  i n  a lmost  a l l  
IIASA c o u n t r i e s .  S ince  t h e  d e c i s i o n  t o  j o i n  t h e  l a b o r  f o r c e  
is l i k e l y  t o b e  a  long-term commitment, fundamental changes i n  
l i f e  s t y l e s ,  demand f o r  fami ly  c a r e ,  l a b o r  m o b i l i t y ,  and family 
s t r u c t u r e  may evolve.  
Data on f e r t i l i t y  and l a b o r  f o r c e  p a r t i c i p a t i o n  f o r  
s e v e r a l  I I A S A  c o u n t r i e s  a r e  analyzed i n  t h i s  paper .  Despi te  
c u l t u r a l  and economic d i f f e r e n c e s ,  c e r t a i n  common t r e n d s  can 
be observed,  i n d i c a t i n g  t h a t  f e r t i l i t y  and l a b o r  supply  might 
be governed by s i m i l a r  f a c t o r s .  I n  t h e  second p a r t  of t h i s  
paper t h e o r e t i c a l  models aimed a t  e x p l a i n i n g  t h e s e  developments 
a r e  d i scussed .  F i n a l l y ,  an econometric procedure  i s  employed 
t o  t es t  one of t h e s e  t h e o r i e s .  
Andrei Rogers 
Leader 
Popula t ion  Program 
ABSTRACT 
The r e l a t i o n  between f e r t i l i t y  and female l a b o r  supp ly  
ha s  been e x t e n s i v e l y  s t u d i e d ,  t h e o r e t i c a l l y  a s  w e l l  a s  
e m p i r i c a l l y ,  i n  t h e  l i t e r a t u r e .  But u n t i l  now no consensus  
ha s  emerged from t h e s e  i n v e s t i g a t i o n s .  I n  t h i s  a n a l y s i s  
t h e  problem is  add re s sed  i n  an  i n t e r n a t i o n a l  c o n t e x t .  
A f t e r  a  b r i e f  i n t r o d u c t i o n  which u n d e r l i n e s  t h e  impor tance  
o f  t h i s  q u e s t i o n  i n  a  macroeconomic framework, d a t a  on f e r t i -  
l i t y  and l a b o r  f o r c e  p a r t i c i p a t i o n  a r e  d i s c u s s e d  f o r  t h e  IIASA 
c o u n t r i e s .  For t h e  Western c o u n t r i e s  i n c r e a s i n g  consonance 
bo th  i n  t h e  t r e n d  a s  w e l l  a s  i n  t h e  c y c l e s  can be  observed 
f o r  t h e  f e r t i l i t y  and l a b o r  supp ly  behav ior .  The development 
o f  t h e  cor responding  d a t a  series f o r  t h e  E a s t e r n  c o u n t r i e s  
a r e  more he te rogenous .  Th i s  can be i n t e r p r e t e d ,  a t  l e a s t  
i n  t h e  Western c o u n t r i e s ,  a s  f e r t i l i t y  and female l a b o r  supp ly  
b e i n g  governed by i d e n t i c a l  f a c t o r s .  S i n c e  b u s i n e s s  c y c l e s  
have shown an  i n c r e a s i n g  consonance i n  t h e  1970s f o r  t h e  
Western c o u n t r i e s ,  it cou ld  be argued t h a t  t h e  women's wage 
r a t e  i s  t h e  d r i v i n g  f o r c e  behind f e r t i l i t y  and l a b o r  supp ly  
development.  
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F E R T I L I T Y  AND THE LABOR SUPPLY O F  WOMEN 
1.  INTRODUCTION 
I t  has  long been observed t h a t  f e r t i l i t y  and t h e  l a b o r  
supply of  women a r e  s t r o n g l y  c o r r e l a t e d .  But t h e r e  i s  s t i l l  
no d e f i n i t e  conc lus ion  on how t h i s  r e l a t i o n s h i p  might be i n -  
t e r p r e t e d .  Is t h e  f e r t i l i t y  behavior  a  consequence of t h e  
l a b o r  supply d e c i s i o n ,  i s  t h e  l a b o r  supply behavior  a  conse- 
quence of t h e  f e r t i l i t y  d e c i s i o n ,  o r  a r e  both caused by a  
t h i r d  f a c t o r ?  Before  t u r n i n g  t o  t h e s e  q u e s t i o n s ,  t h e  conse- 
quences of changes i n  t h e  development of  l a b o r  supply and 
f e r t i l i t y  a r e  analyzed w i t h i n  a  macroeconomic fr.arnework. 
I n  p a r t i c u l a r  t h e  connect ion t o  problems of  s o c i a l  secu- 
r i t y  and t o  changing l i f e s t y l e s  w i l l  b e  mentioned. The nex t  
two s e c t i o n s  a r e  devoted t o  t h e  d e s c r i p t i o n  of t h e  development 
of  f e r t i l i t y  and t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  of women i n  
IIASA c o u n t r i e s .  The i n t e r n a t i o n a l  p e r s p e c t i v e  has  t h e  advan- 
t a g e  t h a t  through t h e  a n a l y s i s  of d i f f e r e n t  s o c i e t i e s  wi th  
d i f f e r e n t  i n s t i t u t i o n a l  s e t t i n g s  it might be p o s s i b l e  t o  de- 
t e c t  which v a r i a b l e s  a r e  impor tan t  t o  e x p l a i n  t h e  c o r r e l a t i o n  
of f e r t i l i t y  and t h e  l a b o r  supply of women. Sec t ion  5 w i l l  
then  con f ron t  t h e  r e s u l t s  of t h i s  comparison wi th  t h e o r e t i c a l  
models aimed t o  e x p l a i n  t h e  relations hi^. F i n a l l y ,  i n  t h e  
l a s t  s e c t i o n ,  an economet r ic  t e s t  based on t h e  concept  of  
"Granger c a u s a l i t y "  w i l l  be a p p l i e d  t o  US d a t a .  The r e s u l t s  
w i l l  only  p a r t l y  be  i n  l i n e  wi th  t h e  t heo ry  p r e s e n t e d  i n  
s e c t i o n  5. Although d a t a  from 1947 u n t i l  1979 a r e  used ,  t h e  
degrees  of freedom a r e  s t i l l  n o t  ve ry  h i g h ,  s o  t h a t  an ex- 
t e n s i o n  of  t h i s  approach t o  o t h e r  c o u n t r i e s  i s  u s e f u l  i n  o rde r  
t o  g e t  more r e l i a b l e  r e s u l t s .  
2.  A NATION-WIDE PERSPECTIVE 
I n  n e o c l a s s i c a l  growth models t h e  exogenously g iven  growth 
r a t e  of p o p u l a t i o n  and t e c h n i c a l  p rog re s s  de te rmines  t h e  growth 
r a t e  o f  o u t p u t  (Solow 1956) .*  I t  can be  demonstra ted  t h a t ,  i f  
on ly  non-negative growth r a t e s  o f  popu la t i on  a r e  cons ide red ,  
o u t p u t  p e r  head i s  maximized, independen t ly  o f  popu la t i on  s i z e  
when t h e  growth r a t e  o f  popu la t i on  i s  zero .  I n  t h i s  c a s e ,  p e r  
c a p i t a  o u t p u t  grows w i t h  t h e  r a t e  of  t e c h n i c a l  p r o g r e s s .  
There i s  l i t t l e  knowledge abou t  t h e  impac t s  of  p o p u l a t i o n  
growth on t e c h n i c a l  p r o g r e s s  embodied i n  new p h y s i c a l  c a p i t a l ,  
on t h e  inves tment  i n  human c a p i t a l ,  on l a b o r  f o r c e  p a r t i c i p a t i o n ,  
and on l a b o r  p r o d u c t i v i t y .  I t  seems t h e r e f o r e  t h a t  t h e  "neu- 
t r a l i t y "  of  t e c h n i c a l  p r o g r e s s  i s  u n c e r t a i n .  The e f f e c t  
on economic wel l -being drawn b e f o r e  cannot  be  t aken  f o r  g r a n t e d ,  
s i n c e  it rests on t h e  assumption of  a n e u t r a l  t e c h n i c a l  p r o g r e s s .  
The t r a n s i t i o n  t o  a lower growth r a t e  of  p o p u l a t i o n  makes 
t h e  a n a l y s i s  o f  t h e  impact  on economic wel l -be ing  even more 
compl ica ted ,  s i n c e  d u r i n g  t h i s  p e r i o d  s t r u c t u r a l  ad ju s tmen t s  
i n  t h e  age  composi t ion o f  t h e  l a b o r  f o r c e  and t h e  p o p u l a t i o n  
w i l l  t a k e  p l a c e .  L e t  u s  c o n s i d e r  a d e c l i n e  i n  f e r t i l i t y .  Th is  
w i l l  f r e e  a l a r g e  number of  women from a c t i v i t i e s  r e l a t e d  t o  
c h i l d  r e a r i n g  and c r e a t e  t h e  p o s s i b i l i t y  f o r  them t o  e n t e r  t h e  
* I n  Keynesian-type models t h e  " n a t u r a l "  growth r a t e ,  which i s  
determined a l s o  by t h e  growth r a t e  o f  popu la t i on  and t e c h n i c a l  
p r o g r e s s ,  sets an upper  l i m i t  f o r  t h e  "war ran ted"  r a t e  of  
growth, which i n  e q u i l i b r i u m  e q u a l s  t h e  a c t u a l  r a t e  of  growth 
(Harrod 19 39) . 
l a b o r  f o r c e .  A s  i s  shown i n  d i f f e r e n t  e m p i r i c a l  s t u d i e s ,  t h i s  
change i n  t h e  p a r t i c i p a t i o n  d e c i s i o n  i s  l i k e l y  t o  be a  long-term 
commitment and n o t  e a s i l y  r e v e r s i b l e .  T h i s  means t h a t  once a 
woman has  e n t e r e d  t h e  l a b o r  f o r c e ,  s h e  i s  l i k e l y  t o  p e r s i s t  i n  
t h i s  s t a t u s  (see Cl a r k  and Summers 1982:826; Heckman and W i l l i s  
1977) .  T h i s  p e r s i s t e n c e  e f f e c t  can  be  r a t i o n a l i z e d  on s e v e r a l  
grounds.    here may be h i g h  t r a n s a c t i o n  c o s t s .  O r ,  women who 
a r e  employed l o n g e r  accumulate  more human c a p i t a l  which r a i s e s  
t h e i r  r e t u r n  on work i n  t h e  f u t u r e  r e l a t i v e  t o  l e i s u r e  and c h i l d -  
r e n .  Labor su p p l y  and f e r t i l i t y  a r e  n o t  e a s i l y  s u b s t i t u t a b l e  
over  t i m e ,  because  c h i l d r e n  r e p r e s e n t  a  long-term commitment 
and s i n c e  t h e  p o s s i b i l i t y  of hav ing  c h i l d r e n  i s  r e s t r i c t e d  by age .  
A slowdown i n  p o p u l a t i o n  growth w i l l  a l s o  b r i n g  abou t  an  
ag ing  o f  t h e  p o p u l a t i o n .  S ince  i n  most s o c i a l  s e c u r i t y  programs 
t o d a y ' s  b e n e f i c i a r i e s  a r e  f i nanced  by t o d a y ' s  workers ,  such  an  
imbalance i n  t h e  age  s t r u c t u r e  o f  t h e  p o p u l a t i o n  poses  g r e a t  
d i f f i c u l t i e s  f o r  t h e s e  programs. Another  p o s s i b l e  consequence 
o f  such a  development i s  t h e  r e d u c t i o n  of l a b o r  mobi l i ty -  
g e o g r a p h i c a l l y  a s  w e l l  a s  o c c u p a t i o n a l l y .  
Up t o  t h i s  s t a g e  t h e  growth ra te  of t h e  p o p u l a t i o n  h a s  been 
k e p t  exogenous. However, it i s  now recogn ized  t h a t  f e r t i l i t y  
does  respond t o  economic we l l -be ing  (Becker 1981; E a s t e r l i n  
1978; S c h u l t z  1981) .  Th i s  means t h a t  i n  a complete  model, f e r -  
t i l i t y  shou ld  be  t r e a t e d  endogenously.  S ince  i n  i n d u s t r i a l i z e d  
c o u n t r i e s  p o p u l a t i o n  growth i s  a t  l e a s t  p r i m a r i l y  governed by f e r -  
t i l i t y  beh av i o r ,  p o p u l a t i o n  growth must b e  determined endoge- 
o u s l y .  Fur thermore  t h e  d e c i s i o n  t o  e n t e r  t h e  l a b o r  f o r c e  i s  p r i -  
m a r i l y  based on economic c o n s i d e r a t i o n s .  T h i s  i m p l i e s  t h a t  t h e  
r a t i o  o f  l a b o r  f o r c e  t o  p o p u l a t i o n  i s  no l o n g e r  c o n s t a n t  and 
t h a t  t h e  t e r m s  " l a b o r  f o r c e "  and "popu l a t i on"  canno t  be used 
in te rchangeab ly-as  i s  done i n  t h e  s imple  growth models.  
The i n t e r r e l a t i o n s  o f  l a b o r  supp ly ,  f e r t i l i t y ,  and economic 
we l l -be ing ,  h e r e  r e p r e s e n t e d  by t h e  r e a l  wage, a r e  summarized 
i n  F i g u r e  1 .  I t  i s  assumed t h a t  f e r t i l i t y  i s  t h e  main de te rmi -  
n a n t  o f  a  p o p u l a t i o n ' s  growth and age  composi t ion .  Taking t h e  
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Figure 1. Schematic representation of the links between 
fertility and labor supply to economic well- 
being measured by the real wage. 
l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e  a s  g i v e n f a  r ise  i n  f e r t i l i t y  i s  
fo l lowed  by a n  i n c r e a s e  i n  t h e  l a b o r  f o r c e ,  t h e r e b y  r e d u c i n g  
t h e  r e a l  wage. A s s u m i n g t h a t a  h i g h e r  l a b o r  s u p p l y  w i l l  i nduce  
r e a l  wages t o  f a l l ,  t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  w i l l  a l s o  be  
reduced.  I n  t h i s  d iagram t h e  impac t  o f  t h e  r e a l  wage on f e r t i l -  
i t y  i s  ambiguous. I n  a  Mal thus ian  framework t h i s  r e l a t i o n s h i p  
i s  h y p o t h e s i z e d  t o  b e  p o s i t i v e  (see S c h u l t z  1981:31) .  On t h e  
o t h e r  hand it can b e  a rgued  t h a t  a  r a i s e  i n  women's r e a l  wage 
r a t e  w i l l  i n c r e a s e  t h e  o p p o r t u n i t y  c o s t s  f o r  n o t  working and 
f o r  hav ing  c h i l d r e n , a n d  t h e r e f o r e  f e r t i l i t y  w i l l  b e  reduced.  
3. FERTILITY BEHAVIOR 
Having ana lyzed  l a b o r  supp ly  and f e r t i l i t y  d e c i s i o n s  i n  
a  b r o a d e r  c o n t e x t ,  I w i l l  now t u r n  t o  t h e  d e s c r i p t i o n  of 
a c t u a l  developments  of  f e r t i l i t y  i n  t h e  17 IIASA c o u n t r i e s .  
The n e t  r e p r o d u c t i o n  r a t e  (NRR)* s e r v e s  a s  a  measure o f  
f e r t i l i t y .  The c h o i c e  of  t h i s  measure was n o t  m o t i v a t e d  by 
t h e o r e t i c a l  c o n s i d e r a t i o n s  b u t  r a t h e r  by t h e  a v a i l a b i l i t y  of 
comparable d a t a .  An a l t e r n a t i v e  would have  been t o  t a k e  t h e  
t o t a l  p e r i o d  f e r t i l i t y  r a t i o n  (TPFR) o r  t h e  completed f e r t i l i t y  
( C F )  a s  was done i n  t h e  su rvey  "Recent  Course o f  F e r t i l i t y  i n  
Western Europe" by G. C a l o t  and C. Blayo ( 1 9 8 2 ) .  A comparison 
of  t h e  NRR and TPFR f o r  t h e  c o u n t r i e s  where b o t h  measures were 
a v a i l a b l e  shows t h a t  t h e  s e l e c t i o n  of  t h e  NRR i s  n o t  c r i t i c a l  f o r  
t h e  i n t e r p r e t a t i o n s  g i v e n  i n  t h i s  p a p e r .  
The r a n g e  of  t h e  maximum and minimum NRRs among t h e  1  1  
Western** and t h e  6  E a s t e r n t  IIASA c o u n t r i e s  i s  shown i n  
F i g u r e s  2  and 3,  r e s p e c t i v e l y .  The s t r i k i n g  f e a t u r e  a b o u t  
*The NRR i n d i c a t e s  t o  what e x t e n t  a  g e n e r a t i o n  o f  mothers  is  
r e p l a c e d  by d a u g h t e r s .  I t  i s  c a l c u l a t e d  under  t h e  assumpt ion  
t h a t  t h e  a c t u a l  f e r t i l i t y  and m o r t a l i t y  c o n d i t i o n s  w i l l  p re -  
v a i l  i n  t h e  f u t u r e .  A v a l u e  of  one i n d i c a t e s  comple te  r e p l a c e -  
ment. 
**A s i m i l a r  f i g u r e  o f  t h e  r a n g e  of  t h e  TPFR among 11 W e s t  
European c o u n t r i e s  c a n  b e  found i n  C a l o t  and Blayo (1982:354).  
+Because o f  d a t a  a v a i l a b i l i t y  t h e  a n a l y s i s  f o r  t h e  E a s t e r n  
c o u n t r i e s  s t a r t e d  o n l y  i n  1960. 
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t h e  11 Western IIASA c o u n t r i e s .  
Source:  Demographic Yearbook ( H i s t o r i c a l  Supplement 1979 
and o t h e r  s e l e c t e d  y e a r s )  . 
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F i g u r e  3 .  Range o f  t h e  maximum and minimum NRRs among 
t h e  6 E a s t e r n  IIASA c o u n t r i e s .  
Source:  Demographic Yearbook ( H i s t o r i c a l  Supplement 
1 9 7 9 ,  and o t h e r  s e l e c t e d  y e a r s ) .  
F i g u r e  2  i s  t h e  i n c r e a s i n g  s i m i l a r i t y  i n  f e r t i l i t y  behav io r  
among t h e  Western c o u n t r i e s .  Whereas t h e  sp r ead  o f  t h e  NRR 
was abou t  .8  i n  t h e  1950s,  it narrowed c o n s i d e r a b l y  t o  abou t  
.2  i n  t h e  1980s. Th i s  narrowing o f  t h e  range  was accompanied 
a l s o  by an i n c r e a s i n g  consonance o f  t h e  c y c l e s .  Whereas t h e  
American c o u n t r i e s  r eached  t h e i r  peak i n  t h e  l a t e  1950s ,  t h e  
European c o u n t r i e s  had t h e i r  peak5 y e a r s  l a t e r .  But beg inn ing  
i n  t h e  mid-1960s a l l  c o u n t r i e s  expe r i enced  a  d e c l i n e  i n  f e r -  
t i l i t y  u n t i l  t h e  l a t e  1970s where f e r t i l i t y  s t a r t e d  f o r  most 
c o u n t r i e s  t o  i n c r e a s e  a g a i n .  A l l  t h i s  s u g g e s t s  t h a t  t h e  
f e r t i l i t y  p a t t e r n  i n  t h e  Western IIASA c o u n t r i e s  i s  governed 
by i d e n t i c a l  f a c t o r s .  
The f i g u r e  f o r  t h e  E a s t e r n  IIASA c o u n t r i e s  does  n o t  show 
t h e  s i m i l a r i t y  p r e s e n t  i n  t h e  wes t e rn  c o u n t r i e s .  I n s t e a d  l a r g e  
c y c l i c a l  f l u c t u a t i o n s  dominate.  The GDR, f o r  example,  r eached  
i t s  peak i n  1964 and i t s  t rough  o n l y  11 y e a r s  l a t e r .  A t  n e a r l y  
t h e  same t i m e ,  from 1968 t o  1974, Czechoslovakia  moved from i t s  
t r o u g h  t o  i t s  peak.  Excluding t h e  mid-1970s it i s  p o s s i b l e  t o  
p e r c e i v e  a  downward t r e n d  a l s o  f o r  t h e  E a s t e r n  IIASA c o u n t r i e s  
d u r i n g  t h e  l a s t  two decades .  
4 .  LABOR SUPPLY 
Assuming t h a t  t h e  l a b o r  market  i s  always i n  e q u i l i b r i u m ,  
t h a t  i s  l a b o r  s u p p l i e d  e q u a l s  l a b o r  demand, t h e  employment r a t i o  
( p r o p o r t i o n  o f  t h e  p o p u l a t i o n  who a r e  employed) can be t a k e n  a s  
a  measure o f  l a b o r  supp ly .  But ,  s i n c e  t h e r e  a r e  good r e a s o n s  
t o  b e l i e v e  t h a t  t h i s  i s  n o t  always t h e  c a s e ,  a  measure o f  l a b o r  
s u p p l y  shou ld  n o t  o n l y  i n c l u d e  peop le  a c t u a l l y  employed b u t  a l s o  
t h o s e  who a r e  n o t  a b l e  t o  f i n d  employment a t  t h e  p r e v a i l i n g  wage. 
T h e r e f o r e  a  more a p p r o p r i a t e  l a b o r  supp ly  measure i s  prov ided  
by t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e  (LFPR). I t  i s  d e f i n e d  
a s  t h e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  l ook ing  f o r  work o r  working.* 
S i n c e  t h e  scope o f  t h i s  s t u d y  l i es  i n  t h e  r e l a t i o n  between 
*For a  more d e t a i l e d  d i s c u s s i o n  o f  t h e s e  i s s u e s  see C la rk  and 
Summers (1982:833).  
f e r t i l i t y  and female l a b o r  supp ly ,  it seems r e a sonab l e  t o  con- 
c e n t r a t e  on t h o s e  age  groups  which mainly  b e a r  t h e  r e s p o n s i b i -  
l i t y  o f  r ep r o d u c t i o n .  This  means t h a t  weanalyze t h e  LFPR of  
women ages  23-30 y e a r s .  I n  c o n t r a s t  t o  demographic s t a t i s t i c s  
it i s  d i f f i c u l t  t o  c o n s t r u c t  comparable t i m e  series on LFPR. 
The subsequen t  d i s c u s s i o n  r e l a t e s  t h e r e f o r e  o n l y  t o  a  few 
c o u n t r i e s .  
A s  w i l l  be  made c l e a r  i n  t h e  f o l l o w i n g  d i s c u s s i o n ,  it i s  
r e a s o n a b l e  t o  d i s a g g r e g a t e  t h e  LFPR i n t o  t h e  age  groups o f  20-24 
y e a r s  and 25-30 y e a r s .  F i g u r e s  4 and 5  show t h e  development o f  
t h e  LFPR f o r  f o u r  s e l e c t e d  Western IIASA c o u n t r i e s .  The most 
s t r i k i n g  f e a t u r e  i s  t h e  d i f f e r e n c e  between t h e  Uni ted  S t a t e s  and 
t h e  o t h e r  c o u n t r i e s .  The LFPR f o r  women aged 20-24 i n c r e a s e d  i n  
t h e  l a s t  20 y e a r s  from about  45 p e r c e n t  t o  n e a r l y  70 p e r c e n t .  
The cor responding  numbers f o r  t h e  age group 25-34 a r e  35 and 65 
p e r c e n t .  Th i s  d r am a t i c  i n c r e a s e  began j u s t  a f t e r  t h e  peak i n  
t h e  NRR had been reached .  I n  t h e  1950s t h e  LFPR f l u c t u a t e d  
around 45 and 35 p e r c e n t .  
I n  t h e  o t h e r  c o u n t r i e s ,  e s p e c i a l l y  i n  t h e  FRG, a  downward 
t r e n d  i n  t h e  LFPR took  p l a c e  d u r i n g  t h e  phase  o f  h i g h  f e r t i l i t y  
r a t e s - t h e  y e a r s  from 1960 t o  1969. I n  t h e  f o l l o w i n g  decade,  a  
r e v e r s a l  of  t h e  t r e n d  can  be observed.  Although t h e  p a t t e r n  o f  t h e  
LFPR o f  t h e  two ag e  g roups  i s  s im i l a r -dec r ea s ing  i n  t h e  1960s, 
i n c r e a s i n g  i n  t h e  1970s-the s l o p e  o f  t h e  t r e n d  i s  d i f f e r e n t .  
I n  p a r t i c u l a r  t h e  d e c r e a s e  i n  t h e  LFPR d u r i n g  t h e  1960s i s  much 
more pronounced f o r  t h e  younger age group;  whereas t h e  i n c r e a s e  
i n  t h e  1970s i s  much h i g h e r  f o r  t h e  o l d e r  age group.  Th i s  can  
be a t t r i b u t e d  t o  t h e  i n c r e a s e d  inves tment  i n  h i g h e r  e d u c a t i o n ,  
which n o t  o n l y  h a s  t h e  e f f e c t  o f  r educ ing  t h e  LFPR f o r  women 
aged 20-24, b u t  a l s o  i n d u c es  a  h i g h e r  LFPR i n  t h e  f u t u r e  i n  
o r d e r  t o  g e t  t h e  r e t u r n  on t h e  inves tment  i n  human c a p i t a l .  
T h i s  i s  i l l u s t r a t e d  by t h e  development of  t h e  female en ro l lmen t  
r a t i o  f o r  t h i r d  l e v e l  e d u c a t i o n  (see Table  1 ) .  
Th i s  tendency i s  r e i n f o r c e d  by t h e  r e d u c t i o n  i n  t h e  number 
o f  c h i l d r e n ,  which i n c r e a s e s  t h e  t i m e  between t h e  complet ion  o f  
f e r t i l i t y  and t h e  ag e  o f  r e t i r e m e n t  and makes i t  t h e r e f o r e  pro-  
f i t a b l e  t o  i n v e s t  more i n  human c a p i t a l  and t o  j o i n  t h e  l a b o r  
FRG 
J 
USA 
F i g u r e  4 .  LFPR f o r  women aged 20-24. 
Source :  Handbook o f  Labor  S t a t i s t i c s ;  W i r t s c h a f t  und 
S t a t i s t i k ;  Annua i r e  S t a t i s t i q u e  d e  l a  F r a n c e ;  
J a p a n  S t a t i s t i c a l  Yearbook. 
USA 
FRG 
Figure 5. LFPR for women aged 25-29. 
Source: Handbook of Labor Statistics; Wirtschaft und 
Statistik; Annuaire Statistique de la France; 
Japan Statistical Yearbook. 
f o r c e  f o r  a  l o n g e r  t i m e  span.  The development o f  t h e s e  argu- 
ments on a  t h e o r e t i c a l  l e v e l  can  b e  found i n  Weiss and Gronau 
(1981) .  
S ince  t h e  women from t h e  Uni ted  S t a t e s  have  reached  t h e  
l e v e l  o f  t h e  European LFPR on ly  i n  t h e  mid-1970s , i t  i s  d i f f i -  
c u l t  t o  f o r e s e e  i f  t h e  f u t u r e  development w i l l  c o i n c i d e  a s  ha s  
been t h e  ca se  f o r  t h e  NRR. N e v e r t h e l e s s ,  i t  seems l i k e l y  t h a t  
t h e  LFPR i n  d i f f e r e n t  c o u n t r i e s  w i l l  show an i n c r e a s i n g  con- 
sonance , imply ing  t h a t  t h e y  a r e  governed by i d e n t i c a l  f a c t o r s .  
S ince  i n  t h e  1970s b u s i n e s s  c y c l e s  i n  t h e  Western c o u n t r i e s  
moved more c l o s e l y  t o g e t h e r ,  r e a l  waqe r a t e s  s h o u l d  a l s o  have 
had t h i s  tendency.  Admi t t ing  t h a t  wage r a t e s  a r e  impor t an t  
f a c t o r s  i n  e x p l a i n i n g  f e r t i l i t y  and l a b o r  s u p p l y ,  it i s  poss i -  
b l e  t o  e x p l a i n  t h e  i n c r e a s i n g  consonance. 
Table  1 .  Female e n r o l l m e n t  r a t i o  f o r  t h i r d - l e v e l  e q u a t i o n  i n  
t h e  FRG. 
SOURCE: S t a t i s t i c a l  yearbooks  o f  UNESCO ( s e l e c t e d  y e a r s ) .  
Another  i n t e r e s t i n g  d i s a g g r e g a t i o n  o f  women's LFPR i s  by 
m a r i t a l  s t a t u s .  The cor responding  f i g u r e s  f o r  USA, FRG, and 
A u s t r i a  a r e  l i s t e d  i n  Table  2. From t h e r e  it i s  c l e a r  t h a t  
t h e  d e c l i n e  o f  t h e  LFPR f o r  women aged 20-24 d u r i n g  t h e  1960s 
i n  t h e  FRG i s  due t o  t h e  d e c l i n e  o f  LFPR o f  s i n g l e  women, which 
d e c l i n e d  from 9 1 . 4 ( ! )  p e r c e n t  i n  1960 t o  around 75 p e r c e n t  i n  
1975 and remained a t  t h a t  l e v e l  from t h e n  on. I n  t h e  meantime 
r i s i n g  LFPRs f o r  m a r r i ed  women a r e  observed.  A s i m i l a r  p a t t e r n  
c a n  be found f o r  A u s t r i a .  S ince  t h e  d e c l i n e  o f  LFPRs f o r  s i n g l e  
women was o n l y  moderate i n  t h e  United S t a t e s ,  t h e  s t r o n g  i n c r e a s e  
f o r  mar r ied  women h a s  dominated and h a s  been r e s p o n s i b l e  f o r  t h e  
s h a r p  r ise  i n  t h e  LFPR o v e r  t h e  l a s t  20 y e a r s .  
Table 2 .  Labor f o r c e  p a r t i c i p a t i o n  r a t e s  f o r  women aged 20-25. 
Year 
Count 1960 19 75 19 80 
USA 
total 46.2 50 .O 57.8 64.1 69 .O 
married 31.7 37.1 47.9 57 .O 61.4 
single 77.2 72.9 73.0 72.5 75.2 
FRG 
total 75.3 
married 50.4 
single 91.4 
AUSTRIA 
total 75. 2a 
married 54.1Q 
not married 90.0~ 
- - 
avalue for 1961 
bvalue for 1971 
C 
value for 1981. Data derived form Mikrozensus 1981. 
SOURCES: Handbook of Labor Statistics, Wirtschaf t und Statistik [Economy 
and statistics] ; bsterreichische Statistische Zentralamt 
[Austrian statistical Bureau]. 
The development o f  t h e  LFPR f o r  women aged 20-24 and 
25-44 i n  t h e  s i x  E a s t e r n  IIASA c o u n t r i e s  is  shown i n  F i g u r e s  
6 and 7. Although t h e  p a t t e r n  i n  t h e  d i f f e r e n t  c o u n t r i e s  
is  q u i t e  he te rogeneous ,  a p o s i t i v e  trend-with t h e  excep t ion  
of  Bulgaria-can b e  observed.  The l a r g e s t  i n c r e a s e s  t a k e  
p l a c e  i n  Hungary and Czechoslovakia .  The USSR and Poland 
a l s o  show s i z a b l e  i n c r e a s e s .  A f t e r  1975 on ly  o b s e r v a t i o n s  
f o r  t h e  CSSR, Poland,  and Hungary w e r e  a v a i l a b l e .  Whereas 
i n  Czechoslovakia  t h e  LFPR con t inued  t o  r i se  from 80.1 t o  
83.4 p e r c e n t ,  t h e  o t h e r  two c o u n t r i e s  expe r i enced  a d e c l i n e  
of  5.2 and 8 .3  pe rcen t age  p o i n t s ,  r e s p e c t i v e l y .  I n  c o n s t r a s t  
t o  t h e  Western c o u n t r i e s  no i n c r e a s i n g  consonance f o r  t h i s  
age  group can b e  observed.  
Figu re  6 .  LFPR for  women aged 2 0 - 2 4 .  
Source:  ILO. 
Figure 7. LFPR for women aged 25-44. 
Source: ILO. 
Looking a t  t h e  o l d e r  age  group (see Figu re  7 )  a  d i f f e r e n t  
p i c t u r e  emerges.  For a l l  c o u n t r i e s  one can obse rve  s h a r p l y  
i n c r e a s i n g  LFPR o v e r  t h e  l a s t  t h r e e  decades .  T h i s  development 
was accompanied by a  d i m i n i s h i n g  d i s p e r s i o n .  Whereas t h e  d i f -  
f e r e n c e  between t h e  maximum and t h e  minimum was 41.1 pe r cen t age  
p o i n t s  i n  1950, it was o n l y  2 2  pe rcen t age  p o i n t s  2 5  y e a r s  l a t e r .  
A s  f o r  t h e  Western c o u n t r i e s ,  it seems i n t e r e s t i n g  t o  ana lyze  
t h e  LFPR by m a r i t a l  s t a t u s .  Unfo r tuna t e ly ,  d a t a  w e r e  on ly  
a v a i l a b l e  f o r  B u l g a r i a  and Hungary. The d a t a  f o r  B u l g a r i a  
a r e  p u z z l i n g  because  t h e  LFPR i s  h i g h e r  f o r  ma r r i ed  t han  f o r  
s i n g l e  women (see Table  3 ) .  The co r r e spond ing  d a t a  f o r  Hungary 
show t h e  u s u a l  p a t t e r n .  
Table  3. Labor f o r c e  p a r t i c i p a t i o n  r a t e s  by m a r i t a l  s t a t u s .  
Age group 
Country 20-2 4 25-44 
Bulgar ia  (1975) 
t o t a l  
marr ied 
s i n g l e  
no t  marr ieda 
Hungary (1970) 
t o t a l  
marr.ied 
s i n g l e  
n o t  marr ieda 
a The n o t  mar r ied  ca tegory  i n c l u d e s  s i n g l e ,  d ivo rced ,  o r  widowed women. 
SOURCE : Demographic Yearbook (1973, 1979).  
5.  THE INTERRELATIONSHIP BETWEEN FERTILITY AND LABOR SUPPLY 
A t  a  f i r s t  g l a n c e  a  n e g a t i v e  c o r r e l a t i o n  between t h e  NRR 
and t h e  LFPR can  be obse rved-espec ia l ly  f o r  t h e  Western coun- 
t r ies .  I n  t h e  f o l l o w i n g ,  two well-known economic i n t e r p r e t a t i o n s  
of  t h i s  phenomenon w i l l  be d i s c u s s e d .  L e t  m e  f i r s t  p r e s e n t  
E a s t e r l i n ' s  view a l s o  known a s  t h e  " r e l a t i v e  income h y p o t h e s i s "  
( E a s t e r l i n  1 9 7 8 ) .  H e  assumes t h a t  t h e  l a b o r  f o r c e  c o n s i s t s  o f  
f o u r  d i f f e r e n t  g roups ,  t h e  f i r s t  two b e i n g  young and o l d  males .  
Young males g e n e r a l l y  have a  low s k i l l  and e x p e r i e n c e  l e v e l ;  
t h e y  engage i n  a  c o n s i d e r a b l e  amount of  job  s e a r c h  c a u s i n g  
h i g h  job t u r n o v e r ;  and t h e i r  unemployment r a t e s  are u s u a l l y  
h i g h .  The o l d e r  males a r e  expe r i enced ,  s k i l l e d , a n d  occupy t h e  
h i g h e r - l e v e l  c a r e e r  jobs .  They have a r e l a t i v e l y  low job  t u r n -  
o v e r ,  and t h e i r  unemployment r a t e s  a r e  u s u a l l y  low. E a s t e r l i n  
assumes t h a t  t h e  two groups  a r e  n o t  s u b s t i t u t e s  f o r  e ach  o t h e r  
i n  p r o d uc t i o n  and t h a t  t h e i r  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e s  
a r e  g e n e r a l l y  h i g h  and i n s e n s i t i v e  t o  l a b o r  market  c o n d i t i o n s .  
The remaining two l a b o r - f o r c e  groups  c o n s i s t  o f  young and 
o l d  women. The assumpt ion h e r e  i s  t h a t  young and o l d  women a r e  
c l o s e  s u b s t i t u t e s  f o r  each  o t h e r  i n  p roduc t i on .  S ince  t h e y  
t y p i c a l l y  h o l d  "non-ca ree r"  j obs ,  t h e y  a r e  n o t  s u b s t i t u t a b l e  
f o r  men. Fur thermore  men a r e  cons ide r ed  as t h e  pr imary "bread- 
winners" ,  and t h e i r  a t t a chmen t  t o  t h e  l a b o r  f o r c e  i s  permanent ,  
whereas  a  woman's l a b o r - f o r c e  a t t a chmen t  i s  less permanent.  
T h e i r  pr imary r e s p o n s i b i l i t y  i s  cons ide r ed  t o  be  c h i l d b e a r i n g ,  
c h i l d  r a i s i n g ,  and t a k i n g  c a r e  o f  t h e  home. 
The " r e l a t i v e  income h y p o t h e s i s "  i s  t h e n  s t a t e d  by E a s t e r l i n  
(1978:403) as f o l l o w s :  
... m ar r i ag e  and c h i l d b e a r i n g  va ry  d i r e c t l y  w i t h  
t h e  income o f  younger r e l a t i v e  t o  o l d e r  men ... The 
r e a so n i n g  i s  t h a t  t h e  r e l a t i v e  income of  younger men 
may be t ak en  as a  rough i ndex  of  t h e  pr imary bread-  
w i n n e r ' s  a b i l i t y  t o  s u p p o r t  a  young househo ld ' s  
m a t e r i a l  a s p i r a t i o n s .  These a s p i r a t i o n s  a r e  formed 
by t h e  m a t e r i a l  environment t h a t  t h e  spouses  exper-  
i e n ced  as t h e y  grew up, which depends,  i n  t u r n ,  
l a r g e l y  on t h e i r  p a r e n t ' s  income. Hence, when young 
males '  income i s  h i g h  r e l a t i v e  t o  o l d e r  m a l e s ' ,  
it means t h a t  t h e y  may more e a s i l y  s u p p o r t  t h e  a s p i r -  
a t i o n s  t h a t  t h e y  and t h e i r  p o t e n t i a l  spouses  formed 
i n  t h e i r  f a m i l i e s  o r i g i n .  Young peop l e  w i l l  t h e n  
f e e l  f r e e r  t o  marry and have c h i l d r e n .  
BY this mechanism, which is based on an "added worker 
effect" for young women, countercurrent cycles of fertility 
and labor force participation.are generated. 
Easterlin's hypothesis challenged that of Becker and his 
school-the "human capital" approach. This approach views 
households as utility maximizers, where market goods, leisure 
time, and "child services" enter the household's utility func- 
tion. The analysis is then put forward in the usual way using 
the same framework as the derivation of consumer demand for 
durable goods [for the formal derivation see Willis (1973)l. 
As Sanderson (1976) has pointed out, the view rests on two 
assumptions: (1) the representative household behaves rationally 
on the basis of unchanging tastes, and (2) the prices of com- 
modities desired by the representative household are unaffected 
by that household's consumptions decisions. Easterlin rejected 
the first postulate and replaced it by a mechanism through which 
tastes (aspirations) change systematically according to one's 
upbringing. In the course of the debate Becker abandoned 
assumption (2) and maintained that the relative prices of child- 
ren and the relative price of goods consumed per child are not 
independent of households decisions. He reasoned that the 
family cares about its average level of expenditures per child, 
but not about its expenditures on each child separately. As 
parent's income increase they are assumed to spend more, both 
on themselves and on each of their children. 
Both Easterlin and Becker schools assume that, when enough 
factors are left constant, the underlying relation between 
fertility and income is positive, but they proceed to show that 
when income changes, something else is likely to change that has 
an offsetting effect on fertility. The major source of these 
different offsetting forces is its nature not its existence. 
According to the Easterlin group the force that offsets the 
underlying positive income effect is related to parent's aspira- 
tions for their own standard of living. Over time, both cur- 
rent and aspiration income levels rise, leaving the net 
effect of these two forces unclear. According to the Becker 
group,  t h e  o f f s e t t i n g  f o r c e  i s  r e l a t e d  t o  p a r e n t s '  a s p i r a t i o n s  
f o r  t h e i r  c h i l d r e n ' s  m a t e r i a l  s t a n d a r d  o f  l i v i n g .  A s  p a r e n t ' s  
income r ise ,  t h e y  want t o  i n c r e a s e  t h e i r  ave rage  e x p e n d i t u r e  
p e r  c h i l d ,  t h u s  i n c r e a s i n g  t h e  c o s t  t o  them o f  a n  a p p r o p r i a t e l y  
r a i s e d  c h i l d .  The i n c r e a s i n g  c o s t  o f  c h i l d r e n  w i t h  h i g h e r  
s t a n d a r d s  of l i v i n g ,  t h e r e f o r e ,  would o f f s e t  t h e  e f f e c t  o f  h i g h e r  
income. 
I n  r e c e n t  y e a r s  t h e  d i f f e r e n c e s  between t h e  E a s t e r l i n  and 
Becker s c h o o l s  h a s  narrowed c o n s i d e r a b l y .  Sanderson (1976:473) 
wro te :  
The two s p e c i f i c a t i o n s  d i f f e r  n o t  o n l y  i n  t h a t ,  
h o l d i n g  o t h e r  t h i n g s  c o n s t a n t ,  t h e  Becker group 
e x p e c t s  t h e  d e s i r e d  l e v e l  o f  e x p e n d i t u r e s  p e r  
c h i l d  t o  b e  p o s i t i v e l y  r e l a t e d  t o  p a r e n t a l  income, 
w h i l e  t h e  E a s t e r l i n  group e x p e c t s  d e s i r e d  b e q u e s t s  
(and e x p e n d i t u r e s )  p e r  c h i l d  t o  b e  independen t  of  
p a r e n t a l  income. 
By i n t r o d u c i n g  t h e  n o t i o n  o f  " c h i l d  q u a l i t y "  t h e  Becker group 
moved c l o s e  t o  E a s t e r l i n ' s  p o s i t i o n .  "Chi ld  q u a l i t y "  depends 
on t h e  l e v e l  o f  e x p e n d i t u r e s  p e r  c h i l d  and on a  h o s t  o f  o t h e r  
i n f l u e n c e s  o v e r  which t h e  p a r e n t s  have l i t t l e  o r  no c o n t r o l .  
T h i s  e x t e n s i o n  a l l o w s  t h e  Becker s c h o o l  t o  a n a l y z e  f e r t i l i t y  
a l s o  i n  a n  i n t e r g e n e r a t i o n a l  c o n t e x t .  To see how c l o s e  t h e  
two p o s i t i o n s  may b e ,  Sanderson (1976:473) q u o t e s  t h e  f o l l o w i n g  
words o f  Becker: 
Our c o n c l u s i o n s  a b o u t  t h e  e f f e c t  o f  economic growth 
on t h e  number o f  c h i l d r e n  a r e  s i m i l a r  t o  t h o s e  
reached  by Richard  E a s t e r l i n  i n  h i s  i m p o r t a n t  work 
on f e r t i l i t y  ... Both E a s t e r l i n ' s  and o u r  own 
a n a l y s i s  a r e  based on changes i n  t h e  economic p o s i -  
t i o n  o f  c h i l d r e n  r e l a t i v e  t o  t h e i r  p a r e n t s .  
T h e r e f o r e ,  a c c o r d i n g  t o  t h e  Becker t h e o r y ,  an i n c r e a s e  i n  
t h e  r e a l  wage would r a i s e  LFPR and s i m u l t a n e o u s l y  reduce  f e r t i l -  
i t y ,  s i n c e  t h e  o p p o r t u n i t y  c o s t s  of  c h i l d b e a r i n g  have gone up. 
T h i s  t h e o r y  would t h e n  p r e d i c t  a  c o u n t e r c y c l i c a l  b e h a v i o r  o f  
f e r t i l i t y  (see Butz and Ward 1979) .  S i n c e  d u r i n g  t h e  1960s,  
and up t o  t h e  mid-1970s t h e  economic performance f o r  most 
c o u n t r i e s  was s a t i s f a c t o r y ,  more women jo ined  t h e  l a b o r  f o r c e  
and reduced t h e i r  c h i l d b e a r i n g  a c t i v i t i e s .  A t  t h e  end of t h e  
1970s,  t h e  wor ld  f e l l  i n t o  a  r e c e s s i o n  from which no r ecove ry  
h a s  y e t  been a t t a i n e d .  T h i s  economic development shou ld  have  
l e d  t o  r i s i n g  f e r t i l i t y  r a t e s .  Such a  phenomenon was indeed  
observed f o r  most Western c o u n t r i e s  (see F i g u r e  2 ) .  
One c a n  a l s o  u se  E a s t e r l i n ' s  arguments t o  a ccoun t  f o r  t h e  
development o f  f e r t i l i t y  r a t e s .  S t a r t i n g  i n  t h e  1970s , coho r t s ,  
which w e r e  born  i n  t h e  y e a r s  o f  t h e  baby boom, began t o  e n t e r  
t h e  l a b o r  marke t s .  Because o f  t h e i r  s i z e  t h e y  had d i f f i c u l t i e s  
i n  f i n d i n g  jobs* and t h e r e f o r e  postponed mar r i age  and c h i l d -  
b e a r i n g .  Beginning i n  t h e  mid-1980s s m a l l e r  c o h o r t s  w i l l  e n t e r  
t h e  l a b o r  f o r c e ,  which w i l L  b r i n g  a g a i n  h i g h e r  f e r t i l i t y  r a t e s .  
The i n c r e a s e  i n  f e r t i l i t y  r a t e s ,  which i s  expe r i enced  i n  some 
c o u n t r i e s ,  cou ld  be i n t e r p r e t e d  i n  t h i s  way. 
For  t h e  E a s t e r n  c o u n t r i e s  t h e  a p p l i c a t i o n s  o f  t h e s e  t h e o r i e s  
seems t o  be d i f f i c u l t ,  s i n c e  t h e y  o p e r a t e  under a  d i f f e r e n t  
economic environment .  Neve r the l e s s  it seems worthwhi le  t o  t e s t  
t h e s e  hypo theses .  But u n t i l  now n o t  enough i n f o r m a t i o n  h a s  been 
a v a i l a b l e  t o  c a r r y  o u t  t h i s  t a s k .  
A s  t h e  c u r s o r y  c o n s i d e r a t i o n  showed, t h e  development o f  
f e r t i l i t v  and l a b o r  supp ly  seem t o  be i n  l i n e  w i t h  bo th  t h e o r i e s  
-- E a s t e r l i n ' s  and B e c h e r ' s .  To make a  profound s t a t e m e n t  on 
t h e  v a l i d i t y  of  t h e  t h e ~ r i e s ~ s o p h i s t i c a t e d  s t a t i s t i c a l  methods 
have t o  be used.  The n e x t  s e c t i o n  w i l l  propose  a  t e s t  of  t h e  
"New Home Economics" approach.  F i r s t  e m p i r i c a l  r e s u l t s  a r e  on ly  
p a r t l y  i n  l i n e  w i t h  t h i s  t heo ry .  
6.  A SUGGESTION FOR TESTING THE "NEW HOME ECONOMICS" APPROACH 
The proposed t e s t  i s  based on t h e  n o t i o n  o f  " c a u s a l i t y "  
which was r e i n t r o d u c e d  by Granger (1969) i n t o  economet r i cs .  A 
random v a r i a b l e  X i s  s a i d  t o  c ause  a  random v a r i a b l e  Y ,  i f  t h e  
knowledge o f  p a s t  r e a l i z a t i o n  o f  X w i l l  h e l p  t o  l i n e a r l y  p r e d i c t  
Y given  p a s t  r e a l i z a t i o n s  of  Y .  The c a u s a l i t y  i s  s a i d  t o  be 
i n s t a n t a n e o u s  i f  t h e  c u r r e n t  r e a l i z a t i o n  of  X w i l l  h e l p  t o  
p r e d i c t  Y ( f o r  a  d i s c u s s i o n  of  e q u i v a l e n t  d e f i n i t i o n s  and 
*This  i s  documented by t h e  h i g h  unemployment r a t e s  f o r  young 
peop le .  
a p p l i c a t i o n s ,  s e e  S i m s  (1972) and P i e r c e  and Haugh ( 1 9 7 7 ) ) .  A s  
Ze l lne r  (1979) has  po in t ed  o u t ,  t h e  concept  of c a u s a l i t y  has  
on ly  a  meaning w i t h i n  a  given t h e o r e t i c a l  framework, s i n c e  
o therwise  t h e  i n v e s t i g a t o r  i s  n o t  s u r e  t h a t  t h e  d e t e c t i o n  of  a  
c a u s a l  r e l a t i o n s h i p  between two v a r i a b l e s  i s  n o t  j u s t  a  r e f l e c -  
t i o n  of a  t h i r d  v a r i a b l e  caus ing  t h e  two o t h e r .  The problem 
i s  very much l i k e  t h e  spu r ious  c o r r e l a t i o n  problem i n  r e g r e s s i o n  
a n a l y s i s .  A second p o i n t  worth mentioning i s  t h a t  t h e  n o t i o n  
on ly  a p p l i e s  t o  l i n e a r  r e l a t i o n s h i p s .  For t h i s  reason  it seems 
a p p r o p r i a t e  i n  p r a c t i c e  t o  use l ea s t - squa re  e s t i m a t o r s .  
Although t h e  problem of c a u s a l  d i r e c t i o n  between f e r t i l i t y  
and female employment has  been addressed many t i m e s  i n  t h e  lit- 
e r a t u r e  (see, f o r  example, Cramer ( 1  980) ) , t o  my knowledge, t h e  
no t ion  of  c a u s a l i t y  i n  t h e  s ense  of Granger has  n o t  y e t  been app l i ed .  
A s  expla ined  i n  t h e  prev ious  s e c t i o n ,  t h e  awwroach taken by 
t h e  Becker school  a s s e r t s  t h a t  t h e  f e r t i l i t y  and t h e  p a r t i c i p a -  
t i o n  d e c i s i o n  is  t aken  s imul taneous ly  given t h e  wage r a t e s  
determined exogenously i n  t h e  l a b o r  market  (see Schul tz  (1981: 
9 9 ) ) .  I n  t h e  language of Granger t h i s  means t h a t  f e r t i l i t y  and 
l a b o r  f o r c e  p a r t i c i p a t i o n  do n o t  cause each o t h e r  b u t  a r e  b o t h  
caused by wages. Denoting a  c a u s a l  r e l a t i o n  wi th  an arrow. 
The "new home economics" approach would sugges t  t h e  fo l lowing  
f i g u r e :  
S e t t i n g  up t h e  fo l lowing  r e g r e s s i o n s  
where 
B = f e r t i l i t y  r a t e  
K = l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e  
W = l o g a r i t h m  of  women's r e a l  wage r a t e  
u,v,w = normal ly  d i s t r i b u t e d  d i s t u r b a n c e  t e r m s  w i t h  mean z e r o  
The h y p o t h e s i s  t h a t  employment does  n o t  c ause  f e r t i l i t y  
i s  r e j e c t e d  when,in t h e  e s t i m a t i o n  o f  t h e  f i r s t  e q u a t i o n ,  t h e  
b  a r e  s t a t i s t i c a l l y  d i f f e r e n t  from ze ro .  A s i m i l a r  tes t  f o r  1  j 
t h e  h y p o t h e s i s  t h a t  f e r t i l i t y  does  n o t  c ause  employment can be  
c a r r i e d  o u t  by " l o o k i n g "  a t  t h e  b  i n  t h e  second e q u a t i o n .  21 
On t h e  o t h e r  hand,  i f  i n  t h e  t h i r d  e q u a t i o n ,  t h e  b  and t h e  3  j 
c a r e  s t a t i s t i c a l l y  n o t  d i f f e r e n t  from z e r o ,  it can be i n f e r r e d  
3  j 
t h a t  wages a r e  i n d eed  exogenous t o  t h e  sys tem,  a s  i s  a s s e r t e d  
by t h e  "new home economics".* 
S i n ce  t h i s  t e s t  r e q u i r e s  t h e  e s t i m a t i o n  of  many paramete r s  
-depending on t h e  l a g  l e n g t h s  ml ,m21m31nlIn21n31 and P l IP2 ,P3 -  
it w i l l  be o n l y  c a r r i e d  o u t  f o r  t h e  United S t a t e s ,  because  
a p p r o p r i a t e  t i m e  series w e r e  a v a i l a b l e  from 1947 on.  s i n c e  t h e  
purpose  o f  t h i s  paper  i s  t o  i l l u s t r a t e  how t h e  concep t  o f  caus -  
a l i t y  c an  b e  a p p l i e d ,  t h e  a n a l y s i s  i n  t h i s  s e c t i o n  i s  r e s t r i c t e d  
t o  t h e  group of  women aged 20-24. T h i s  means t h a t  t h e  v a r i a b l e s  
B ,  K t  and W shou ld  i d e a l l y  be a g e - s p e c i f i c .  T h i s  p r e s e n t s  no pro-  
blem f o r  t h e  f e r t i l i t y  and t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e  s i n c e  
a g e - s ~ e c i f i c  t i m e  series a r e  e a s i l v  a v a i l a b l e .  T h i s  was n o t  p o s s i -  
b l e  f o r  t h e  wage r a t e .  S i n c e  t h e  aqe  e a r n i n g s  ~ r o f i l e  of  women is  
very  f l a t  and s i n c e  t h e  ~ e r c e n t a g e  o f  women working i n  r e t a i l  t r a d e  
i s  v e r y  h i g h ,  h o u r l v  e a r n i n a s  i n  t h i s  i n d u s t r y  w e r e  t a k e n ,  a s  a  
f i r s t  approximat ion f o r  t h e  wage r a t e .  Th i s  wage r a t e  was t h e n  
d e f l a t e d  by t h e  consumer p r i c e  i ndex  t o  u i v e  a  r e a l  r a t e .  
' ~ e c a u s e  no contemporaneous v a r i a b l e s  a r e  used a s  r e a r e s s o r s ,  t h e  
above t h r e e  e q u a t i o n s  p r e s e n t  a  " s i m ~ l e  c a u s a l  model" (Granger ,  
1 9 6 9 )  . The q u e s t i o n  of  " i n s t a n t a n e o u s "  c a u s a l i t y  w i l l  n o t  be 
t r e a t e d  i n  t h i s  paDer. 
I n  t h e  above r e g r e s s i o n  equa t ions ,  lagged f e r t i l i t y  r a t e s  
a r e  thought  t o  r e f l e c t  p a s t  f e r t i l i t y  behavior .  But i n  p rev ious  
y e a r s  a  f r a c t i o n  of women, which a t  t ime t a r e  aged between 
2 0 - 2 4 ,  were f a l l i n g  i n t o  t h e  younger age group. Simply lag-  
ging t h e  age - spec i f i c  f e r t i l i t y  r a t e  f o r  women aged 2 0 - 2 4 ,  would 
t h e r e f o r e  n o t  r e a l l y  c a p t u r e  p a s t  f e r t i l i t y  behavior .  To account  
f o r  t h i s  f a c t  t h e  lagged age - spec i f i c  f e r t i l i t y  r a t e s  were se t  
up a s  fo l lows:  
where 
F20 = f e r t i l i t y  r a t e  of women aged 20-24 
F15 = f e r t i l i t y  r a t e  of women aged 15-19 
The l a g  l e n g t h s  a r e  s e t  on a p r i o r i  grounds t o  4 f o r  a l l  v a r i -  
a b l e s  i n  a l l  t h r e e  equa t ions .  
S ince  t h e  d e t e c t i o n  of c a u s a l  r e l a t i o n s h i p s  i s  based on 
t e s t s ,  it i s  e s s e n t i a l  t h a t  t h e  d i s tu rbance  t e r m s  a r e  i d e n t i -  
c a l l y ,  independent ly ,  normally d i s t r i b u t e d . *  I t  i s  t h e r e f o r e  
necessary t o  t e s t  i f  t h e  d i s tu rbance  terms r e a l l y  have t h e s e  
p r o p e r t i e s ,  s i n c e  o therwise  t h e  t and F t e s t s  would l e a d  t o  f a l s e  
conc lus ions .  One f ea tu re ,wh ich  c o n t r a d i c t s  t h e  assumption of  
independent ly  d i s t r i b u t e d  e r r o r  terms,  i s  t h e  presence of au to-  
c o r r e l a t i o n  i n  t h e  r e s i d u a l s .  I n  t h i s  ca se  t h e  l e a s t - s q u a r e  
e s t i m a t o r  would l e a d  t o  b i a sed  va r i ance  e s t i m a t e s .  The presence 
of  lagged dependent v a r i a b l e s  worsen t h e  c a s e ,  s i n c e  it r a i s e s  
t h e  p o s s i b i l i t y  of v i o l a t i n g  t h e  l ea s t - squa re  assumption and of 
i n c o n s i s t e n t  and b i a sed  e s t i m a t e s .  Furthermore,  it can be shown 
t h a t  i n  such a  s i t u a t i o n  t h e  a p p l i c a t i o n  of t h e  Durbin-Watson 
t e s t  i s  i n a p p r o p r i a t e .  One way t o  overcome t h e s e  compl ica t ions  
i s  t h e  use  of t h e  Lagrange m u l t i p l i e r  t e s t  f o r  t h e  d e t e c t i o n  
of a u t o c o r r e l a t i o n  (Breusch and Pagan 1980) .  This  s t a t i s t i c  
i s  asympto t i ca l ly  normally d i s t r i b u t e d  wi th  mean ze ro  and 
* 
I t  should be  noted t h a t  because of t h e  presence of lagged endo- 
geneous v a r i a b l e s  t h a t  t and F t e s t s  a r e  v a l i d  only  a sympto t i ca l ly .  
v a r i a n c e  1 .  I n  Tab les  4 and 5 ,  i t s  va lue  i s  r e p o r t e d  i n  t h e  
l i n e  l a b e l e d  LM. 
Table  4 .  C a u s a l i t y  t e s t  f o r  women aged 20-24. 
D e ~ e n d e n t  v a r i a b l e  
S t a t i s t i c s  Bt Kt Wt 
S p e c i f i c a t i o n  
E s t i m a t i o n  p e r i o d  
Degrees of f r eedom 
LM (N(091))  
NORMAL ( x 2 ( 2 ) )  
LMLIN (x2 (1)  ) 
F v a l u e  o f  K t - j  l < j < 4  - - 
l i n e a r  l i n e a r  l i n e a r  
4  7- 79 47-79 47-79 
2 0  2 0  2 0  
.272 3.662* .451 
2 .003 0 .008 1 . 0 1 3  
1 .204 .011 4.627* 
F v a l u e  o f  Wt- j  l < j < 4  - - 3.958* 3.739* - 
F v a l u e  of  B t - j  l < j < 4  - - - 1.652 3.445* 
F v a l u e  o f  and  Kt-j  
l < j < 4  - - 
- - 8.635* 
* 
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To a s s e s s  t h e  no rma l i t y  of  t h e  d i s t u r b a n c e  t e r m s  a t e s t  was 
developed by J a rgue  and Bera ( 1  980) . I t  i s  based on two proper-  
t i e s  which c h a r a c t e r i z e  t h e  normal d i s t r i b u t i o n :  t h e  t h i r d  moment 
i s  ze ro  and t h e  f o u r t h  moment i s  t h r e e  t i m e s  t h e  squa re  o f  t h e  
v a r i a n c e .  The v a l u e  o f  t h i s  t e s t  s t a t i s t i c  i s  r e p o r t e d  i n  t h e  
l i n e  l a b e l e d  NORMAL and it i s  d i s t r i b u t e d  a s  ch i - square  w i th  
two deg ree s  of  freedom. 
Table  5. C a u s a l i t y  t e s t  f o r  women aged 2 0 - 2 4 .  
Dependent v a r i a b l e  
S t a t i s t i c s  l o g  (Bt) log(Kt) t 
S p e c i f i c a t i o n  
Es t imat ion  p e r i o d  
Degress o f  freedom 
LM (N(0 , l ) )  
NORMAL (x2(2)  ) 
l og - l i nea r  l o g - l i n e a r  l og - l i nea r  
47-79 47-79 47-79 
2  0  2  0  20 
.286 4.088* .625 
1.490 ,203 1 .853 
LMLOG ( ~ ~ ( 1 ) )  6.729* 13.947* 3.391 
F va lue  of  l o g  (K . l < j < 4  ,624 - t-J - - 2.679 
F v a l u e  of W l < j  <4 2.697 6.540* - t - j  - - 
F va lue  of  l o g  (Bt- j) l < j 5 4  
F va lue  of  l o g  (Bt-j) - 
and l o g  (Kt- jl l < j < 4  - - 
* 
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A f u r t h e r  p o i n t  wor th  d i s c u s s i n g  i s  t h e  s p e c i f i c a t i o n  of  
t h e  f u n c t i o n a l  form. I n  t h i s  c o n t e x t  it seems e s p e c i a l l y  i n t e r -  
e s t i n g  t o  d i s c r i m i n a t e  between t h e  l i n e a r  and t h e  l o g - l i n e a r  
s p e c i f i c a t i o n .  S i n ce  t h e  l o g  o f  t h e  female  r e a l  wage r a t e  was 
used f o r  a l l  a p p l i c a t i o n s ,  t h i s  q u e s t i o n  i s  o n l y  r e l e v a n t  f o r  
t h e  f e r t i l i t y  and t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e .  To e x p l a i n  
t h e  tests used it i s  n e c e s s a r y  t o  i n t r o d u c e  t h e  Box-Cox t r a n s -  
fo rmat ion  w i t h  pa ramete r  X o f  a  v a r i a b l e  x: 
Depending on t h e  v a l u e  o f  X t h e  Box-Cox t r a n s f o r m  i s  e i t h e r  x  
i t s e l f ,  when X = 1 o r  t h e  l o g a r i t h m  o f  x ,  when X = 0. By t a k i n g  
t h e  l i n e a r  s p e c i f i c a t i o n  a s  t h e  n u l l  h y p o t h e s i s  it i s  p o s s i b l e  
t o  t e s t  whether  X e q u a l s  one .  I f  it i s  n o t  e q u a l  t o  one ,  t h e  
l i n e a r  s p e c i f i c a t i o n  w i l l  be r e j e c t e d .  The r e s u l t i n g  t e s t  
s t a t i s t i c  i s  d i s t r i b u t e d  a s  ch i - squa re  w i t h  one deg ree  o f  freedom 
and i s  r e p o r t e d  under  t h e  l a b e l  LMLIN. On t h e  o t h e r  hand,  it 
i s  a l s o  p o s s i b l e  by t a k i n g  t h e  l o g - l i n e a r  s p e c i f i c a t i o n  a s  t h e  
n u l l  h y p o t h e s i s  t o  t e s t  whether A e q u a l s  z e ro .  I f  it  i s  n o t  
e q u a l  t o  ze ro  t h e  l o g - l i n e a r  s p e c i f i c a t i o n  w i l l  be r e j e c t e d .  
The d i s t r i b u t i o n  i s  t h e  same a s  LMLIN and it i s  r e p o r t e d  under 
t h e  l a b e l  LMLOG. A f u r t h e r  " t e s t "  s i m i l a r  t o  t h e  one d i s c u s s e d  
above i s  proposed by Sargan.  A va lue  o f  SARGAN s m a l l e r  t han  one 
would imply t h a t  t h e  d a t a  p r e f e r  a  l i n e a r  s p e c i f i c a t i o n ; i f  i t s  
v a l u e  i s  g r e a t e r  t h a n  one a  l o g - l i n e a r  s p e c i f i c a t i o n  i s  more 
a p p r o p r i a t e .  
The r e s u l t s  f o r  t h e  t h r e e  r e g r e s s i o n s  u s i n g  t h e  l i n e a r  spe-  
f i c a t i o n  a r e  r e p o r t e d  i n  Table  4 .  Given t h e  va lue s  of  LM and 
NORMAL t h e  assumption o f  identically,independently, and normal ly  
d i s t r i b u t e d  e r r o r  t e r m s  cannot  be r e j e c t e d  a t  a  5 p e r c e n t  s i g n i -  
f i c a n c e  l e v e l  f o r  t h e  f e r t i l i t y  and t h e  wage e q u a t i o n .  I n  t h e  
l a b o r  f o r c e  p a r t i c i p a t i o n  e q u a t i o n ,  on t h e  o t h e r  hand,  t h e  LM- 
t es t  i n d i c a t e s  t h e  p r e sence  of  h igh  a u t o c o r r e l a t i o n ,  which l e a d s  
t o  b i a s e d  v a r i a n c e  e s t i m a t e s  and t h e r e f o r e  t o  u n r e l i a b l e  F  tests. 
The v a l u e s  of  LMLIN s u g g e s t  t h a t  t h e  l i n e a r  s p e c i f i c a t i o n  i s  
a p p r o p r i a t e  f o r  t h e  f e r t i l i t y  and t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  
equa t i on  and n o t  t h e  wage equa t i on .  
From the F s t a t i s t i c s  i n  t h e  f e r t i l i t y  e q u a t i o n  it can be 
deduced t h a t  t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  does  n o t  cause  f e r -  
t i l i t y  b u t  t h a t  f e r t i l i t y  is caused by t h e  wage. S ince  t h e  
o t h e r  two e q u a t i o n s  a r e  m i s s p e c i f i e d  e i t h e r  because  of  func- 
t i o n a l  form, o r  because  o f  a u t o c o r r e l a t i o n ,  t h e  F  s t a t i s t i c s  
a r e  n o t  r e l i a b l e .  The re fo re ,  no conc lu s ion  about  c a u s a l i t y  
can  be drawn from them. Consequently t h e  unde r ly ing  t h e o r y  
can on ly  b e  confirmed f o r  t h e  f e r t i l i t y  behav io r .  These re- 
s u l t s  seem t o  be  ve ry  r o b u s t  w i th  r e s p e c t  t o  t h e  cho i ce  of 
t h e  l a g  l e n g t h .  
The r e s u l t s  f o r  t h e  l o g - l i n e a r  s p e c i f i c a t i o n  a r e  r e p o r t e d  
i n  Table  5. This  change i n  t h e  f u n c t i o n a l  form i s  r e j e c t e d  
by t h e  LMLOG s t a t i s t i c  f o r  t h e  f e r t i l i t y  and t h e  l a b o r  f o r c e  
p a r t i c i p a t i o n  equa t ion ,  b u t  n o t  f o r  t h e  wage equa t ion .  Fur ther -  
more, it  i s  seen  from t h e  LM s t a t i s t i c  t h a t  t h e  a u t o c o r r e l a t i o n  
i n  t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  e a u a t i o n  has  n o t  been removed. 
I t  is  t h e r e f o r e  p o s s i b l e  t o  draw conc lus ions  only  from t h e  wage 
equa t ion .  The F t e s t  of t h e  hypothes i s  t h a t  a l l  c o e f f i c i e n t s  
of l o g  (Bt- j )  1 - i n  t h e  wage equa t ion  a r e  ze ro ,  must be 
r e j e c t e d  a t  a  5 pe rcen t  s i g n i f i c a n c e  l e v e l .  On the  o t h e r  hand, 
t h e  same hypothes i s  f o r  t h e  l a b o r  f o r c e  p a r t i c i p a t i o n  cannot  
be  r e j e c t e d .  But t a k i n g  t h e s e  hypotheses t o g e t h e r ,  it must aga in  
be r e j e c t e d .  This  means t h a t  t h e  wage i s  caused by f e r t i l i t y  
and by f e r t i l i t y  and l a b o r  f o r c e  p a r t i c i p a t i o n  taken  t o g e t h e r .  
This conc lus ion  c o n t r a d i c t s  t h e  hypothes i s  t h a t  t h e  wage i s  
exogeneous t o  f e r t i l i t y  and l a b o r  p a r t i c i g a t i o n ,  a s  it i s  
a s s e r t e d  by t h e  "New Home Economics" approach. 
From a l l  t h e  r e s u l t s  t o g e t h e r ,  it i s  c l e a r  t h a t  more e f f o r t  
i s  necessary  t o  a s s e s s  t h e  v a l i d i t y  of t h e  "Becker" approach. 
I t  seems e s p e c i a l l y  impor tan t  t o  analyze t h e  s p e c i f i c a t i o n  of 
t h e  equa t ions ,  which i s  p a r t i c u l a r l y  t r u e  f o r  t h e  l a b o r  f o r c e  
p a r t i c i p a t i o n  equa t ion .  Furthermore,  it i s  necessary  t o  inves-  
t i g a t e  i n  t h e  problem o f  i n s t an t aneous  c a u s a l i t y ,  which was 
neg lec t ed  i n  t h i s  paper .  S ince  t h e  degrees  of freedom were n o t  
very high t h e  ex t ens ion  of t h i s  method t o  samples from o t h e r  
c o u n t r i e s  might prove very u s e f u l .  
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